hospitals (Coia et al., 2013 ; College of Respiratory Therapists of Ontario, 2011) . Surgical masks protect HCWs from inhalation of infected droplets and microorganisms transmitted through the mouth and nose (College of Respiratory Therapists of Ontario, 2011), whereas N95 respirators protect HCWs against airborne pollutants. N95 respirators provide better protection than surgical masks (MacIntyre et al., 2011 (MacIntyre et al., , 2013 World Health Organization, 2004) ; however, they can cause breathing resistance, heat, moisture and discomfort for users (Li et al., 2005) . Numerous studies have shown that HCWs generally comply poorly with RPE regulations (Evanhoff et al., 1999; Gershon et al., 1995; Honarbakhsh et al., 2017; Kelen et al., 1990; Madan et al., 2001; Nickell et al., 2004) . Reasons for HCWs not using RPE includes not having RPE readily available or not knowing that a patient has transmittable disease (De Perio et al., 2012; Honarbakhsh et al., 2017; Wise et al., 2011) . Other factors that appear to influence PRE practices are individual's perceptions and knowledge (Khalilzadeh et al., 2013) .
The aim of this study was to investigate the level of knowledge, perceptions and practice among Iranian HCWs on using RPE.
Methods

Investigation design
This cross-sectional study was conducted on 284 HCWs (physicians, nurses and janitors) in six hospitals affiliated to Shiraz University of Medical Sciences. HCWs were selected by simple random sampling.
The study protocol was approved by the Shiraz University of Medical Sciences ethics committee.
Questionnaire design
A questionnaire based on the Occupational Safety and Health Administration (OSHA) Respiratory Protection Program standard requirements (OSHA, 2017) was developed and used to collect data regarding HCWs RPE knowledge, perceptions and practices. Five Occupational Health and Safety experts (OHS) and five HCWs assessed the validity of the questionnaires. The reliability of the questionnaires was checked by Cronbach's alpha (α = 0.860, 0.899 and 0.870, respectively, for knowledge, perceptions and practice dimensions).
The questionnaire consisted of four components including: demographic, knowledge (22 items), perceptions (eight items) and practice (seven items). Knowledge items were categorised as true (score 2), false (score 0) or don't know (score 1). Perceptions items were scored using a Likert-scale, which ranged from 1 (completely disagree) to 5 (completely agree). Practice items also were categorised as yes (score 1) and no (score 0). All negatively worded responses were scored reversely.
To calculate the percentage of participant's response in each section, obtained scores from items were added and divided to the maximum attainable scores (44, 40 and 7 for knowledge, perceptions and practices, respectively). The final score for each section was classified into four categories: very poor (0-25%); poor (26-50%); moderate (51-75%); and good (76-100%).
Statistical analysis
Descriptive statistics such as percentage, average and standard deviation (median and interquartile range for nonnormal distribution data) were used. T-test and ANOVA were used to assess the relationship between level of knowledge, perceptions and practices with the studied variables. Pearson correlation coefficient was used to assess the relationship between knowledge, perceptions and practice. Analyses were conducted using the SPSS software, version 21 and a two-sided P value of 0.05 was used for all statistical procedures.
Results
As shown in Table 1 , HCWs spent an average of 3 h per day using RPE and had seven years of experience using RPE, on average. This table also shows that most of the participants believed that risk of respiratory hazards at their workplace was moderate to high. The most commonly used RPE were surgical masks and N95 respirators.
Average scores of knowledge, perceptions and practice of HCWs on using RPE were calculated at 66.50% ± 11.93, 80.32% ± 10.05 and 70.12% ± 20.51, respectively. The majority of HCWs had moderate knowledge and practice (68.7% and 48.9%, respectively) and good perceptions (71.8%) regarding the use of RPE (Figure 1 ).
The results of Pearson correlation coefficient showed a weak correlation between knowledge and perceptions (r = 0.245, P < 0.001), knowledge and practice (r = 0.240, P < 0.001), and practice and perceptions (r = 0.241, P < 0.001).
In Table 2 , the relationship between the studied variables with knowledge, perceptions and practice of HCWs on using RPE is presented. The average score of knowledge and perceptions had a significant relationship with age. The average score of knowledge had relationship with job experience and history of using RPE (P < 0.05). Married individuals had significantly higher knowledge than the single individuals (P < 0.05). The average score of perceptions and practice in noncollegiate individuals was significantly higher than collegiate education individuals (P < 0.05). The average score of knowledge and perceptions in workplace with high and moderate risk of respiratory hazards was significantly greater than the low-risk environment (P < 0.05).
The frequency of detailed responses of hospital staff to knowledge, perceptions and practice questions has been shown in Appendix 1 (Tables 3-5 ).
Discussion
The aim of this study was to investigate the level of knowledge, perceptions and practice of Iranian HCWs on using RPE. The results indicated that most of the studied HCWs had good level of perceptions and moderate level of knowledge and practice regarding the use of RPE.
Knowledge can be improved through measures such as training, while attitude could shape and influence behaviour (Hughes et al., 2005; Khalilzadeh et al., 2013) . The right knowledge along with the right attitude can eventually lead to promotion of practice and healthy behaviour (Achalu, 2001) . In this study, HCWs did not have enough knowledge about how to select and use an appropriate RPE and the limitations of N95 respirators to protect them against hazardous drugs and chemical vapours. Also, the knowledge of individuals about effectiveness of surgical masks against biological agents in comparison to N95 respirators was very weak. Moreover, the knowledge of individuals towards Powered Air-Purifying Respirator (PAPR) was at a moderate level. These respirators are usually used for the employees who have facial hair or who cannot Branch, 2012) . Therefore, it is necessary to promote the knowledge of studied HCWs about the use and limitation of these RPE. Studied HCWs had a moderate level of practice on using RPE. The main weakness in this regard was related to not conducting the medical evaluation and seal check before using RPE.
A weak significant relationship was found between knowledge and practice regarding the use of RPE. This finding is in contrast with Truong's study, which showed that the level of knowledge and attitude regarding the use of RPE was low, while all the respondents had moderate to high practice (Truong et al., 2009 ). It seems that there are likely other more important factors than knowledge, which if targeted in a respiratory protection program (RPP) may lead to behaviour change. However, in none of the studied hospitals had a RPP been fully implemented. The knowledge of HCWs on using RPE in older participants and individuals with higher job experience was greater. These findings are consistent with other studies (Jahangiri et al., 2013; Monazzam et al., 2009; Mortazavi et al., 2011; Nour et al., 2015; Sanaei Nasab et al., 2009 ). This could be attributed to the fact that these individuals with higher age and job experience received more training on the job safety and health issues and had a better understanding of workplace hazards.
In this study, interestingly, individuals with non-collegiate education had higher level of perceptions and practice compared with individuals with collegiate education (nurses and physicians). This is may be because that lower educated HCWs are more exposed to high-risk respiratory hazards due to their job responsibility. Moreover, these HCWs may be more likely to comply with the health and safety regulation due to low job security.
According to the results of this study, married individuals had significantly higher knowledge than single individuals, possibly because married individuals were older (34.49 years versus 27.17 years) and old individuals (≥ 35 years) had significantly higher knowledge than young counterparts (< 35 years) ( Table 2) .
There were some limitations to our study. The study sample was limited to governmental hospitals affiliated by Shiraz University of Medical Sciences, Shiraz, Iran, and the results may not be generalisable to other countries. Moreover, the study is based on self-report, which may be susceptible to self-presentation bias. Nonetheless, the present results can provide important evidence for promoting training on respiratory protection for HCWs. Further studies with more representative samples are needed.
Conclusion
Proper practices are a key factor in respiratory protection of HCWs against their workplace respiratory hazards. The good level of HCWs' perceptions and their moderate level of knowledge about the use of RPE were not sufficient to provide a good level of practice. It seems that knowledge and perceptions alone are insufficient to maintain the proper practices. Therefore, full implementation of RPP in the hospitals would be helpful to improve the knowledge, perceptions and practices of HCWs regarding RPE. 
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